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(57) Abstract: A novel test strip for the determination of creatinine which is produced by incorporating a compound represented by 
the general formula (1), a metal capable of reacting with the compound to form a color complex, and a bufifer into a porous material. 
The quantity of creatinine can be determined by measuring optically the quantity of a color complex formed firom the compound and 
the metal and determining the inhibition of color complex formation by creatinine on the basis of the quantity measured above. (1) 
In the general formula (1), R^ is H, SO3X, or COOX; R^ and R^ are each independently OH, SO3X, or COOX; R^, R^, R^, and R'' arc- 
each independently H, OH, CI, Br. I. NO2. NO. or CH3; and Xs in R\ R^, and R^ are each independently H. Na, K. or NH4. 
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GR, HU, IB, rr, LU, MC. ML, PT, RO, SE, SI, SK. TR). ^PCTH-^V hiO^flaizSttd^'CL^^ Ta— KfcBiS 

OAPI (BF, BJ, CP, CG, CI, CM, GA, GN, GQ, GW, OH'i ^■>7.J — Y-\ $#Kg. 
ML, MR, ME, SN, TD, TG). 
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COOXT^D, -en^'ni^ — t?S-pT*)M7'.Co Tl.iT'b*!: < ^ R^ 
RK R^io^ZSR'\t. H, OH, CI, Br, I, NO2, NO, C 

R^^3d;Z>'RMc43tt'5X«, H, Na, K, NH^X^^-dX. ^tl^tl 
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V ^-my' r\' iMUY^)- U. BIoI. Chem). 1945 158. p. 581 # 

Benedict • Behre m iMPii^^ < %t ^ ^U"^' (Benedict and . 
Behre) , v' i-nUT rC Wfim- O. Biol. Chem) . 1936 113, 

p. 515 #Mo ) ^i)mm-^nx\^^^. —y^. mv&mmf^^hxiit. 

Ifa^ — ifm V7^^-)"—^^) im^^t. ^>***'je> (langanelll 
et al.) , iriJ-M!rUh'J-(Clin. Chem). 1982 ^, 28, p. 1461 #M, ) ^ 
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mB^yyx^m-^ Benedict m\t. -fb^e^JiHS^SJr^Srffl ViTUS^ti*, 

^# (pHi 'VKf^-^'&^rztb. ^T}V:fy^Jum^mm'r^co 
15 i«5<. w.mm^i)^'^'^^i^mfs.mwL)iK^-v<Dm^f)mmw>^u\z^^o 
^rz^m^-^mm^nx\^>^o 

X$>^o 
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So 




MiSiC (1) (C^V^T, R'\t. H, SO3X, COOXT^oT> R 
"iSj^CKRMli. OH, SO3X, COOXT^O, ^n-^^tilnl — Tafe o 
TfeM^SioTViTfecfc < , R^ R^ R®*5J:t;CRMa> H, OH> C 
1, Br, I, N02> NOv CHgTJboT, -^-tl^'ni^— o T 'b 
10 i^U-z>X\,^X^^< . H^^IER^ R^:fectD^'R Sc:fett'5X«, H, Na, 

tut. m^it. m^AM,^mw(Dm0.(Dmm^um^mM't^z.ii\z^'D 
T, c7U7^:^>\z^^m^^^^i^<Dm^mm(Dmmf)^t>i!)^o . cm 
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10 m^(Dm^rjim,m 
m^^'t^9yx$>^o 

15 

^t>-^n^i\:^!^^'^tsumh-x$>^o 
saiH<b^#iibT«> mpi\:£. Tia^ (2) xm:t>-^n^it^mf)m 
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laiB^j; (2) J;:*3V^T» RM^, H. SO3X. COOXT^oT> R 
'*:fecktXR««. OH, SO3RX, COOXT$>K> . ^n^tllSI — Ta5 
•3Tt)SJa:oTViTfeJ:< , R^, R', R J;t;CR ' fl, h, OH. 
5 CI, Br, K NO2, NO, CHgT^oT, -en-6tl|^ — Tafe o T 
t>M?'J:'DTViTfei:< , MIBR^ R ''^fe J^tKR MciSlt S X lA, H, N 
a, K, NH4TfeoT, -^-n^nf^ — T * o T feM)^ o T V^T t) J: 



coox coox 




(3) {c:*5l.iT, RMd:, H, SO3X, COOXTfeoT, R 
2*5cfclXR3«, H, OH, CI, Br, I, NOj, NO, CHaT^ 
oT, ■€-n^'n|pl-Ta5oTfcM;^cj:oTViTt>J;< , X«, H, Na, 

15 Jl<D^^fd:<b'&!fe©4'Tt>, TIB^ (4) - (7) T^t>$n^it'& 
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T^cC^o, MIBSC: (4) (Dit^m^U. 2. □D-4'-t: h* P^'>- 

3', 3" -i^^^)l^-3-X)l^y >-5' , 5"-z^tl)n]^>Wt^:^h 
V^Am. (SXT r^D^ro-Jl. s (Chromazurol S) j tl^^) T'^t). M 
IB^ (5) (D^t^m^it. 2. 6->?i:7DP-4'-t Ho^^^v-S'. 3"- 

ra-}\ B (Chromazurol B) j ti^^^) T$>r). MIBS: (6) (Dit^^m 
^Jit. ^ a ^^-^yz^T =1>R ri'J*^DAyrr> R (Eriochrome 

Cyanine R) j <h ) T^O^ MISS: (7) (Dit^m^^t. tfn;^;5=- 
3— l/-r > (e^T re 0*7-3 -/tAW^P^h (Pyrocatechol 
10 violet) J <hVi-5) T^^. 

'feJ:<> H9ie;j7 D-^Xo— ;U S iSiPp^ Chrome Azurol S 

15 Chromazurol B (mH^t^^m) 36^\ ffilBX U ^ D A'>T-> R «a| 
^t^, iSa^ Eriochrome Cyanine R (:^;^ ^ -f H)^. H^fStTD;*; 

T^n— ;i/;\'-r :f I/^y h (i, SiSi^ Pyrocatechol violet (mil 

- h p-fe;i/D-;^, 7i?U:^~3j^^-- h^*«3&frf e>n-S. ^l^x, z.<d0 
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mmm^^mtvxit. m^it. cu (in . Pd (in . u (vo , 

Zr (IV) , Ti (IV) . Mn (II) , Fe (III) . Co (II) , N 

10 i (II) . Mo (VI) , sn (IV) ^i^rzitz.nib<Dmf)^$>^f^n. 

(Df^-Ch^^VKUCu (II) , P d (II) TafeO, J:«9»^L<aP 

d (II) mtc. z:ne>©tg<hbT«, ADy><b<K». mwtm,<D 

15 S tP d (11) t(Dm^'^t>i^. ^o-tXo— ;i/ B t P d (II) t(Dm.^ 
^t>it. XU O A'>T-> R tCu (II) iiOm^'^t)^^. tT P 
^y^:n—)l';^-( h tc u (II) <h©a^'&^ii-^7&^^$)tf e>n, d 

(Oif "Cbif * b < ^ a-^Xu—ju s t p d (ii) i:©ia^-&t)-&-e 

% 'S> o 

20 

f)m^v\,^o m^mmmtvx\t. mpL\t. ^j>wtm. ^^mm.. mm. 
25 ^v<\t.^j >wtm.x$>^o 
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(PVA) , 7j?U t*:::i;Vt!nU H> (PVP) , tJ? U tf U'>i5?^U 3 
— /i?U x^U>^U 3 — Tritonl^, Tween^, Br 
15 i j r^^lfi^mx^. z:(Z)'t'T'b^ff*L<t*P VA. T r i t o n-X 
10 0. 3}?Ux^^>yu n~;U'r3&0. J:0$F^L<H5i?Ux^l/> 

A (SDS) > h•7^->;^'<>^^>7.;^5l^>®^:M> u ':7A, n— 

<«SDS, h U "^A-e^ 0 , J: 0$f ^ L< JAS D ST^-So 

x<^A, -tf 7^ ^ ^ >^7^^^^fflT€, iKD'l^T'biif tt^{t:^>':^ 

J: 0 0* L < tt*<k^>>^;l' h U ^ ^;UT >^x>^ AT*S, 
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JL^U>^^J ::i—)ltzi-)l^Wt'th^JK7At<Dm.^'^t>-^. T r i t o 
5 n-Xl 0 0 tSDS t(DWi^^t>it^f)^$>^f^tl^o ^ft. J^^> 

—)ViiM^it^>-J)V Y ^) :^^)V7>'^:=-K?J^ii(OU^'^t:>'^. P V P t 

(mmmmi) 

SI 1 cm^^;^ 0, «»J^tS> «Gi5{b'&«^3J>^3 XIO"'-!. 5/zmol 
(7)|gffl. ^Jll*«6 X 1 0-3— 0 . 9 Mmo 1 (Omm. l^if^J*^9~4 5 
20 Atmo 1 (DlgHT^O, $?*b< HUfB^b-&#l*^0. 0 3 0 . 9 fi 
mo 1 CD|£H, 0 . 0 6 — 0. 4 5 m m o 1 ©Igffl, MW^J*^' 1 

2 ~ 3 0 iLtmo 1 ©llffl(Dfgffl-T?fe-5o ?5:*5. t5^^aS*J 1 c m'^ 

sGIH^b^!^ (A) tWIB^S (B) <h(D^3jPiiJ^ (^:;PitA : B) 
25 ^aj^tf. 3 0:1-1:15 0 . »*b< « 15:1-1:10^ 
«l$tC|f?*b< «3 : 1-1 : it^m (A) ii^ 
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mm (C) t(Dmmn^ (^;i/JtA : O m^it. l : l : 
1000-e*D> 0^\^<\tl : 20~1 : 50 OT^O. #tC^(f*L/ 
<\tl : 50~1 : 200T$)^o 

5 m^^^O, mX\it> 3-6 0 0 M g<^i£fflT&tl, |ffSb<«30~ 

3 0 0 M g(D^H-e^^o 'fb-^^^ (A) ii^mm\im (D) tc^^JdnfiJ 

(*;l/JtA : D) ««JAtS, 5 0 : 1~3 ; ITabO. $f*b<« 
30:l~4:lTfe0s i|t tC^ff ^ L < « 2 0 : 1~5 : 1 Tab So 

pH 5- 9 (Dl6H'r*§z:t7&t^ff , J;Oiff^b< 

w^'i^^m$^^mum(DmL^mizmcx^m'c^^o m^it. toiB^t:-^ 

ifej&^O. 1 — 5 0 mmo 1 /L ©Igffl, 0 . 2~30mmol/ 

L<Di^m. BmMfl^O. 3-^1. 5mo 1 /LOlSfflTfeO, ^ff 
20 It. MIH{b-^^*^* 1 ~ 3 0 mmo 1 /L<^l@ffl, ^MtJ^ 2 ~ 1 5 mm o 
1/L®$SH, i^«i§ij3&^'0 . 4'-lmo I yL<Dm.mX$>^o ^fc. $ 
e>lc:l?-®^14?i!l<l:'^'rt-§J©'&tt^ M^^ts 0. 0 1 - 2 S»% oUffl 

M\zn-r^mt^U'^mw.<D^m:^^um,i§k^mK>T^v. u^^^^m^ 

25 SW^bTfe J;Vi. 
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10 tmm-^n^i)^^x$>^o 

w^m^vxh. ^ u7^zi>t^mL(Dmi^mfS^\z\tBmu^^o 
V. '^tb^^mi^f)^m^-^n^ct^mp\'r^m'^\z}it. mx^t. mm 
it^m^-^tsmi^t. ^m^^zsmmni^^tsmmt^mmizmnv. 
15 mt^0^iim^i^(D^m^^zsnm^. ^mmiz^^^^x^n^enn^^t^ 

m^^mmmmizmmi'. -ys^ ^m^^zsmmm^:^\zmmvxyi^mm 
mm^m-^mmiym^^mmmmti.xu. m^it. T-feh>, h;i/x>. 
25 1^^. xi^w±izmmvx%^^^> z-o^m-^. mt&^m^(D$fm\t^iz 
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u7^=i><D:nm:i5^n^mm\zmcx. ^nmmp^mz^i^^mt^^ 
iz^^uvVt^^iL\z^^xf^^m-^'^^\^x^<. ^bT, triads 
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tP dill) t<DU^'^t)'&. ^u-^Xu-JV B i:Pd (II) t(DU^ 
5 X U Jj-^ D AvTll> R ^:Cu (II) ^l(D^^^^i^'^. 

\dntl9-zi-)\^/'^^:tUy h tCu (II) ^ 

5 6 0 ~ 7 0 0 nm©|£ffl7&W^ L< , <:kD^ff*L<«6 
00~670nni, <|#tciff ^ U < 6 2 0-^6 5 0 nmO$gfflT*^. 

10 (HJS^^J) 

®ii-&?S5 0 mL SrPMU. ^jl'&^tCl^SJffiE (JP^ 3 4 0 mm. 
15 Whatman 3 MM Chr : hT>aM) «rS®bfeo S»^<Ofi1J|B5iHS 
^ 5 OrT*?! 1 O^rB^^i^bfc^, S$ 5 mmxi|fi Smmld^lHf P 

20 ^!|3i:L;/S:. 75:*5, mt^it^^m , MfB^ (6) tC^-r^iS^ 

Eriochrome Cyanine R (^:^^^^W . bSIS^ (4) d^-T^ffi^ 
Chrome Azurol S (i- 1! ^ ^ ^U) . MSBi^ (5) tcS^-TiSiSi^ 
Chromazurol B (mi^it^^U) ^<S£fflb^o 

25 
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•^^'^mmmm (ph9. o) o. sm 

mmm (in 3. omM 

Eriochrome Cyanine R 6. OmM 

5 

^x.>mmmm (v>H7 . o) o. sm 

8mM 

Chromazurol S 1 5mM 

10 ^ux5^^>^'j 0. 5mm% 



Tt^^mmmm. (ph9. o) 

15 Chromazurol B 

20 ^ U7^=->mm (50, 10043J;O^200mg/100mL) 

(^iPd^S 9 0 ; ^ffl^^T, 6 3 0 nmJ3*3tt 



0. 5M 
3 . OmM 
3 . 0 mM 

0. imm% 
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10 



(^1) 

^fvjfzymm mmm i mmm2 i 

Omg/lOOmL 23.3 7.9 42.8 

50mg/100mL 32. 0 16. 6 47-7 

lOOmg/lOOmL 36. 7 25. 5 54. 1 

200mg/100mL 45. 6 39. 4 64. 2 



m^R^^iKDmrn^i^^ mmmi^y = o. io7x + 25 imm^ 

^ r = 0. 9 8 6) J, mmm2 ry=0. 157X+8. 6 (*aM#^ 
r = 0. 9 9 8) J. HM^y 3 Ty = 0 . 1 0 8 x + 4 3 (ffill^l&r = 
15 0.9 9 9) jTfeofco ZL<DZLiiii^i^. ^ U7 :=^>m^ . 

>mmt:mmvrc. :^\z. mmm2<Dmm^mh'^. mt^m^^mzm 

25 =&fflViT, 6 3 0 nmJC*5Jt^JRIt^ SrSlI^^ U:/^:. 
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^m^U.'^O)^ U7^=^>m^ (mg/lOOml) ^^b, yfi«. 
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itRHmt<Dm%\t. nm^^y = o. 201X + 7. 4 mmw^^r 
= 0. 9 3 8) i'v^'^n^^m^mmmm'c$>^^t^mm-^nrco 
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M ^ (D B 




(1) JC^feV^T, RM^. Hs SO3X. COOXTfeoT. R 

*:fej;tXR««, OH, SO3X, cooxT?a50, -^-n-^nini— "efe o 

T'b^J'cCoTViTt) J;< , R^ R =*5<J:C)^'R Mi, H, OH, C 

10 1, Br, I, NO2. NO, CHgTaboT, ^tl^'niRl— T o T 
SJ^oTViTt>cfc< , S^^iBR^ R**3j;t)fRMc:45ltSX«, H, Na, 

2. Hai2'fb'&«^d^, TIBiC (2) T^*3$nS'fl:'&#>T*-5»^<^>$e 
15 Hl|B«©^l^T^:i>?Bl^fflliC®^>t. 




• • • -(2) 
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frl5i5: (2) Jc:*3ViT> RM*, H> SO3X, COOXlrfeoT. R 

''*5<j:tXRn*, OH, SO3X, coox-eabo, ^n^'niwi— 

TfcEncoTViTfe J:< . R^ R^ R ^ isi; OCR MS , H, OH, C 
1, Br, I, NO2. NO> CHg-efeoT, ^n^'nil|-T?ab o T 
5 ^5&:oTViT'bJ;< , MBSR^ R **5«J;t^R Mc4ott^ X«> H, Na. 

3. iaiB<b^i^*t, TiB^ (3) T^^D^nsib'&i^T^sai^ose 

ffl 2 IH «c (D i7 1/ T 5^ - > ?ai ^ffl |itS^>t . 
COOX COOX 




mtZ^ (3) fC*5liT, R'\t. H, SO3X, COOXT^oT. R 
^ii^ZSR^\t. H. OH, CI, Br, I, NO2, NO, CHaT^. 
oT, ^n-6ni^— 'e*oT'bSJa:oTViTfcJ;< , t&fBXti, H, N 
a, K, NH4TfeoT, ^n^*ni^ — * o T 'bSJi o T V^T <i: V^o 

15 

4. m^&it^mn)^^ TIB5S; (4) T^tD$n'5^b'&i^T*^«^(^is 

S 1 IBifeO^ I/T5=-->?ftJj£fflKg^jto 
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5. HulB{fc'&«KJ*«. TI2i5: (5) T*t)$n^^b^#>T*Sm^«)ie 

IB 1 iB«£©^ u7^=L>m^mm.myro 



COONa COONa 




6. HGf2{b'&#iJ{>^ TiBic (6) x'mit>^n^itt[mx*$>^m^<Dm. 
m 1 13^®^ ]y7^=L>mMm^^h-o 



COONa COONa 




10 

7. mmit^m-^^. tie^c (?) ■r^*5^ns<t:'&«^T*^ffli:^^©ig 
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Eg 1 ^m<D^ u7^:^>mmmu.m>^o 



OH OH 




1 1. mmm^^mti^s cu (in ^j^z^pd (in (D^i^uKth— 

15 

1 2. MiB^b^#» (A) (hWiS^MSfc^^O:^ (B) tomtaWl^ 
i^}]/itA : B) 3 0 : 1~ 1 : 1 5 Tfe §l»^<7)ieffl 9 ISit© ^ 

20 13. $6.fc, mmmt:^m'r^m:i^(Dm,mimm<D^u7^=.>m 
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